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ABSTRACT : 

PROBLEM TO BE SOLVED: To easily prevent production of optical 
surge . 

SOLUTION: An optical fiber amplifier 10 has an optical isolator 2 
and an 

optical multiplexer 3 to stimulate an erbium in an optical fiber 
5 with a 

stimulated light from a stimulation light source 4 and to give a 
signal light 

li to an EDF 5 (Er doped optical fiber) so as to cause stimulated 
emission of 

radiation thereby amplifying the li. As the li is smaller, the 
amplifier gain 

of the EDFA 10 (Er doped fiber amplifier) is larger and a natural 
emission 

optical power is increased. An optical demultiplexer 6 is used 
to apply 

wavelength demultiplexing a natural emission light ledf (A) not 
including a 

signal optical wavelength component from an output light of the 
EDFA 10 and the 

ledf (A) is given to a photodiode 7, in which the light is 
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; H04B010/02 ; H04B010/18 ; H04J014/00 



converted into a 

voltage Va, the voltage Va is compared with a reference voltage 
Vref at a 

voltage comparator 8 and in the case of Va<Vref, a control 
voltage Vcont is 

inverted to an L level, supply of the stimulated light from the 
stimulated 

light source 4 to the EDF 5 is stopped to block the increase in 
the amplifier 

gain of the EDF 5 so as to prevent an optical surge signal caused 
when the li 

is increased from a very small level. 
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-5T E D F A 1 0 «ai:Jj3e36>'ofi-^?!fe«r^^S-ir* ^: 

V^S^.J!cai7tIedf (A) ^?S*^^*L, ClcOIedf 
(A) i7th^^-^:^~V7l,Zj:y)^(D]y<MZj$it 
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Sit, 

miimit.fci,t^2m:y7^j-\mm^<r>\^^%i]>hm 

wmxixh § t # Hifiem i ^ i t^"^ 2 coTt^ r 
3. 

hW.2cr>ii'^-Yh. mi^Oy^^-^xy^jv^ffi^^X' 

x-n%<nmm.^^mmiitt:m^i>f<^>Yf'^xy < 

iv^t. mmty7^mw>^<^\i!,-f)%ifix-n^ti. z 

Ji}3K^^^aj:']-ram2<7)^-hi:, Hi]IB^^>^'>'^•;^7 
^ >ii'com^X'hlmim'^^miiii:bt^^3(^ 



2) #IIB¥1 0-5 1 39 5 

2 

msi%y 7^^'iiHsmtii:h%ifiXi]^til%X:f}m 

f-. miy\y-r- -I y<fy 7 ^ x^oy-mzw^^ixtz^ 
x^-hm^^. mv^')t^-hm--k'^i-. tmty7M<^ 

r -f yyy r ^ ^^'f ^X\iiiimizX:h^ti 

v~9t-ht£h:it^^mt-rhm^m%tzi.±2^zii 

10 it05t7r>f AtB^g, 

t ^: o T V ^ ^ S 1 cOTt 7 T ^ ^ t . m 1 

mmm±m^ti\m<nmimmi}-h(r>mmmzi. 0-^ 

(C, m2c7)jS;^*>ii>55rl.^2cOft-^^A*f^-tT^ 
Stf^J^i1g•t^®2^03t7r^v^'fillSi: . 

20 B^ri^ml^07t7r'^^^'^ilti^^Offi:^3t*^'A:']§i^S3tA 
fciy^^l, ^2^03tai:/3Si^£ii^, liilSlg 

1 «3K7 r f<.Wm(n^ii%^t^ 1 «7)^fiS:-&tr^t# 

2 «0fi-§^7t 2r m 2 C7)3tai^jffi^ 4> lu teSI 2 tf03t7 r 

mt^ 1 <7im^±i}^9vm-^xf)^iihitxmi^. 

mi^2<r>%yr^}-^Wm<D\&-tiitt^X-)i^ixh^ 

30 :>]s&?. m2i03feai:']5®?s-fiii. Htriaig 

2 7 r >f Aiififlcr)*:']?^ ^ m 2 ^7)^^;^ ^ ^tfit-^ 

fl-^3e^^^li^3tAa}:>]SS^*^^>. S^S&ai3^ 
^$:m2c7)3ta5:^jffi^*^^>m'f^itU:']L. ttcM^ 
1 Ofl-t*5rm2c03feai^)ffi^*'^>Kfiam 1 C05t7 r-< 

j<mmz\^i]-ttm2<Dm^it'Tfmt ^w-t-?.; 
[ tf^« 6 ] ffiaig 1 (D'm^^'ifmmz x^^^m.^ 
40 ffivovifiWA^-^ta:\>^hmnmi}±X'hi>btm 

mim2ff)WiM^^^mzii ^m^tifzumin, 

iiT V ^ ^«*P€W±T'S> I) i: ^ fiie^ 2 ^0)^7 r 

j^^<7imm^t^^W}t^^hw.2 cr)m~ i^m#s 

[ 7 3 mis® 1 <ni-X1i\p\%^^mt . 
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^ ^ m 2 io3t ai :>3 JS^ «J6 * - h ;<) ^ ffi -r S ^ ^ H 

-f/U^J'^S/a-yU. 10 
j\^^=f:i^j.-;\^cr)\,^Tixii^Th'0. 20 

m^9Mmzmsm i o^*s:-^^■CHiflBll 2 ct)?** 

^■irS^, A^l3to^^:^^^'l■JS^^^RS«-|.^^> 

t fc t tc, ®iL?t3t^m 1 07tai:^]ffi^WJtE'-K- h*^ 
^>ai:>3t. *7t:3tAm*iJiB^«J£^-b*^^.A:rt$ix. 
|!rieA*>h';>c;?.7 'f;l^i5'iS:SiSL^:3t2:l^2c7)3eaj:;j« 
i=^)^JSd<'-h*»<?>aj:^J'tl.>'N>K>'N-X7 -fyl/^J'ti^A- 30 

m2cojS:R^-^/i^. A:>]3K^^SJ§&:R^l^l-Bg:«-&Sit 
tl^^yv^-^^y ^/I'^t, fufe3tAtH:^)S^. 7tA:ii 

h 4 0(7)4^- h t ^{ii. . 3tA:»}ffi^MJ6;i^- h *^ <^ A 
iim-n^if^- hi^^X^^lx. fna^ < y K ax 7 ;u 40 

^ Tss* § fL^c3t 2 c7)3tai^is»Mje^- h <^ * 
^ t s-^fist-rsis^s 5 * fzit 6 nfa«5<o3t7 t ^ ^< 
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[000 13 

[mn<7)m-thmmm t^mm. x/ut-^^A (e 
r) '^(7)^Mmi-maUzytyr^^<^m^^tzityr-^ 
y<m^mm^zmi, ^iz^-f-i^m±t^mmi 
fzity r A )-^^w,zm-h{,(m:hh . • 

[0002] 

\m.o^wm m\ Q\imhff^%yrAm^^w<^- 
m^^mkmrn^hh, ijieateis (ld) 1 o4*> 

f>7t^a§i (WDM) \Q3-^iK\^xx-y]^Khmmt 

tCi'9Er»7fc7r-</N' (EDF) 105*«0X;Uf 

n^A^iiigt. 5KA:fj^-h 1 0 \t-^t^<riX-)iit\,zii 0 
asJiecoE r tci^scai^* t ^-itTAi/jTe^tiBt- 
[0003] icot ^ A^)3t^^•V-*^/^$V^^5^■Kte:Ji• 
'mKWiMzXr^t^ . hhWryX-h)-^v-ffih 

h^x\txfi%'^v-\,zmi>h'^^-y]%)-^v-\i\m 
-St ^s*^ A^i3KA-7-*-'o •iti\m>hm.t-h^^ 

^z-k%<tsiht. XM-^-ts^m^hmKnilMz 
±% =5:iM1ifiJ#t-A^l3b!i^tMifi5ix. ffi^!^^^•■7-*^lg 

[0 0 04] ^(r^m--J'^m't-^hfz>h\,z. X:h^- 

h 1 0 l*><bOA:']3t>'N''7-cO-gi5^3e:*-y7-7 (C 
P) 1 1 lT:J)-llgL, 7*hr^;t-K (PD) 107 

lOStciO^ilsmBEVref fcit^ttl. CI t J: 0 . A 
[0005] 

T\ m^iS-X-^s/nyanx-nm^mki^^^ti^h 
[0006] ^wm^<^x ot£m:<^fm^mm-h 

# ^3^7 r ^ Afi«^g^iSflt-^S - §. g fi<,fc-t|, . 
[0007] 

[^8IS:IS?^1-|./c«6<0#g] }M(r>m^m.'tttz 

ib\,zif.wmmim. i tciamoTe 7 r -f ^-^m^mmt. 
mmm.i)-'hff)mm.i,zx^^^'rh^^mimmm 
izh^tfty r^j^z, nm'^x:)j^tifzm^^^m 
^^xmrnis^mmm-r^^yr^j-mn^inb. m.^y 
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[ 0 0 0 8 ] ^ fcm^m 2 izim(^^y r j-^m^mw 

y r ^N'fcfneii i <rmy r ^ Atg^s^-tiMiii^fiJtii 

^mAni^^txmmmmmtim2a)^y7^m 

i^mM^tix^^^^ma±.x-hitmEm i fciv 
hcox'hi. 

[0009] m^m iztm<D^y r ^ ^m^m.\±. 
mtm'ft'tmtK wm.mmzmum^^m^'k^ 

ii, ^ix^:mu^yYnxy <)Vi'\,zxi^^'^m\<n 
y ^)Vi^cr)^ytX'hmii^miktiiyt^-»^:&:h'th 

mm^yr^m^mtii-f]^t/^xij-^ 

[0010] imm4 iztm^D^y r a i^^^mxt. 

im^^^^-fhy)y~f^yyyrAJ<t. mmt 
yr>{fmw^(n^-)]%ifix-y]^ix^%x-^m: fife 
yv-y- ^ vyy 7 A f<^<n-mz^^ixfz%x'i^-n^ 

^-y)%^%X'di,-hm-i:i^h\i^-hl,. wiE^U-T-iyy 
7r^/N'-CR*t$fL. %Xiiil3m^^zXi]$1xtzmtm 

[0011] IW<«5 lcfeiJiOii^7 r 'f ^s-lilSISS{±, 



( 4 ) t#Pj8^ 10-51395 

6 

t^j:-:>X\^?>mi<Dt/tyrA^<l,z. miiOjS^A'^>^rl) 

m 1 (Dtmitixm^ ^ximmmmi^-rhf^i omy 
7 A fmm^h , mmmmtfzm\<r)mm^m-^h 
mmzx 'o±^t^T-Vim-mmMbt£'>x\.^h 

W.2<^±yrA)%z. m2c^^m-hKc^m2<Dm^ 

^:xm^xmmmiiiiMmi-hm2cr)^y 7 A 

t. mtiw.2(7^mitmvm-^i^x-n^ixhitx\^-)]n 
miw,\<n^y 7 A f-^m^^ff^^ii'itjj^x-n^ixh 

10 ^■)]^^. iii:T/W.\. m2^03teai^lSl^^ffii.. Ill 
lem 1 0367 r -f A-t«®f|c7)ai^l3fe2:m 1 <r>^^i^ts 

fi^it^^tm 1 ffy^^itttc^^'^m.\i!>itm\z^ 

m 2 C0fi^316^ m 2 «0*aJ:']Si^*^ h Miem 2 ^03^7 r 

l<7)fi^7e*5i'hS?A^^>A:>jSiil.3^ai:>3Si", Miem 
2 fi03te7 r -Y ^N'iitslg£oai:^3te*5A:^ ? ixt ^ii^g 
axumi. m2cr)^\iiiiiQ'f'^mi. mtm2(r) 
20 ^y7Ajmmcoiii:hmm2<r>mi^tsm^^ 
^tf^2(0&-9:^-kt^j:^^mmiiim.^iz^mL. m 

^m.^tmi^xititm'i)'^. umLtam^^^rm 
mziii:h-r?>t^2<r>Mmmmt $:ttiz t m 

^fth^criX-hh. 

[0012] a^jse {2iemi03t7 r ^ M-tid^sii. 

30 w'^yi-^i^ii/jsfe^ fix\-^h mmmxhx-h h t 

t.zi^wmtitznfm\i!^^(r)\yK]Vim>L. :im 
m.\i!.%cnv^)W^^m.'&^f\.x^^hW^m.[:)±x'h 

i:><r>X'hl. 

[0013] fsmn 7 i^zimcoit y7M ^^m^^mt . 
mfiem 1 <^i-xhm:5i'&^ff. w-^0.mmzm^ i 
40 m3i'k'^-t'fmi^2(mL^-k'^7^^ x-h%<rmm. 

x^-nm-. %x-hm^. w,2<r>m>-h^ 
=i-\z^i\.^immh 4 oo,-jf- Yfk^x.. 

'^n%-rs~Yt^hX-h'^fi. mll'-^VY'^xy iiVSX 

WM^iyrz%-^%x^-y]W^n%if^- vt-t^ ^-yyth b 
tfdtx^i)^=i-nm-vii'hx-yi%i^. 

n^-!f^-Vij>h^-)yth>^y\^nxy ^iv^'^'Js.- 
50 }v, hh\^\t. wki^.^mzmmim.^^'^A.x: 
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>f ;^:?•eSI^$i^/>:3fcS:^tA{^i:f3Si^m■^^- 
^!{I»^>^^i:>J■fl.fctt^^. "^^x^fM^im^-m 

«0jS:ftSr^^-rH!fiSII2C0S*^-^;^. A*7tOS3i^ 20 

^j>^Je;^^>-^3&»^JA^)§^^s mie>'N*>'H>N"X7 ^;l^^$r 
iijSL^3K^3feAai:^]4i&i^*t;S;K-h*^<otli:>)-rs fc fc 

lav^y ;L':5'T-Slt$n/i7tS:^2c7)7ttfl:^Sg 
^WJCtK- Yti^h aj^j-r S A-y N-;^ 7 -^ yl-^ ^ i^' A - 

[0014] i««a8tCieScC03e7 r ^ ^-tS^ggBfi. 

coo 1 5] ^:lx\ mj^-mhtrnM^ivtzity r 

A'lcfcV ^TJi^t A:^]3t>'^•'7-*^•/^^$ V ^{3fc'3t7 r A 

m.^%(r^v'<.M%-mmmm^^m\^-f^z^^\.z^ 

[ 0 0 1 6 ] ts!-:. T±ief«^:« 1 \Z%m<n±y r^)^ 

mmzi.t\.\t. ioco3t7r'fA'tMii#i^i-ri.^fe7 
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[0017] t.fzmmm.2^zim.(r>%y r A'tiig 

m K m2 C7)3^7 T ^ VNtailS^^-tl.3t7 r ^ A'ifji 
gatcfcV^T. 7fc^j*§fftJ:-5TISli:^v;lim2i03t7 

ttio. mmzifi--'^'cr>m.m±i-h^tb^x'i 
[0018] mm^^5\,zm.ffmy r ^ f^m^mm. 

jciiiif. micr>mj\^±'Tt'&mzii^x . W.i(n%y 

mfi:mi%x\i!,-n^i-ii-h. nmu&m.'Ttiw, i <r> 

m2<r)^]^-n^=ti}^hW,2ffmy7^f^mmmz\i;,-n 

ttc^2<r>m^itm.mzX'^x . ^2<r)%yr 

2(0»;R^^*^:V^g^Jtai7tB£*(c^a^L, 
:Ji-^Huie3eAaj:>]SrF*"^, SM&ai3Kfi£:5i-&m2^ 

tt;J;0. mi. m2(7)Ml]\^^^^^<7)^Xiiii)m' 
^ 2-?mmmri^- b fc-tl.}K^r|6)£7)3\i7 r ^ 

gatcfcv^T. mi. m2<o3t7 7-<>'N'<oiMScai7tS: 

[0019] ±ieil«3l6 lcE®<07fe7 r ^ y^ttfB^S 
^7)3^7 T-Y A>^5<7)S^ai3toK;WcS-:>'>,iTm 1 

uxm2<n^y7-tJ <'\cr)mm%^^tk ^mm-riztiz 

[0020] 

mw^'^mxhh, ^(r)ityrM<im^m.\i:i.iv\L^ 

A (OT. ErtSiefS) )^Sn3t7r'fA'S:fflt>;tt 
<r>x:h 0 . 3tA:/j^- hit. %yrM<^m^^ ( e d 
FA) lot, 7K^»tl6fc, 7* h^-<7j--F (P 
D) 7t, mJIlfcfiSflSt, 3tai:^^-F9i:^^-?- 

EDFA10(i:, JfeT^ V U-rJ' 2 - afc J:V2 - 
bfc. 3e#«t5 (WDM) 3i:. laeTe^KLD) 4 

x;l/t'n'A^»D3K7r'f (EDF) 5i}^totsih, 
^TtP D 7 tmffiJ:t!KS8(i3K-9-->''|!fi±^S^fllfi£-r 



(6) 

9 

-:J'2-a^7feA^l5Si^{i&*A l<^fi-§-7tI i (A 
1 ) i)<Xt^ti^^:n4t- N HC7 r A'ifM$it-C 

[00 2 2] 3i:^Sfs3t±, 3KT^ V l/-^' 2 - a03t 
tB:>3SS^ tC7 r >f mm^tlfzm 1 <7)7tA:^3Sg^fc . 1) lO 

&:gA icDfi^tm203feA:'33&i^tcA:^]$^i/cjfe^ 

[0 0 2 3] S)g3tii4(i. ^i^u—fim^^tzi>cn 

X'$) 0 . $ijfflimjl Vcont**H i g h \^KjU(7) 1 1 l,Z^^ 

A s mmm^^^-^. z mmm yr^ ^^^mm^ 
tmBytco^^w±'th. mm^cn^Mxsii. mi 20 

«98 0 [nm] */c{il4 80 [nm] Thh. 
[0024]EDF5{i. -««^'3t^S^3 (03Kai:'jiffl 
^izy r ^N'Jggg^ix. «*^7fer -< V l^- ^ 2 - b o 
3feA^I«^tC7r^A^$fiTfcO. a®3teaS4*^^> 
i7)a@3^tcJ: '9^^ID^i^TV^Sx;^h''^AA^i)S^<^. 
TfeA^l^- b 1 t-^t^m^^zi. Oi^Scti}S:%4$-fr 

[00 2 5] 3K^atS6(i. 3KT-<y^-:5'2-bC03fc 
a}:>]«i^tc7r^A'jgfg?ii/i5eA:']iiSi^t, 

$ii:t^2«05tm^)JiFf^fc^irL. 3eA:']JgTA^'^A;'3 

-f/P:?' (BPF) ^i^^-)V^ hl^^\t±f-^ :^\^- 
[00 26] ll2{i3t^jfeS6t LrfflV^A>iXl.BPF 

7 A mzih'^i/ ^-ivcnmrnmrnxh"^ . (a){i 4o 

BPF^s/i-/i^. ( b) ^i3t■9■-^J.^'-^t^^^'- 
[00 2 7] 02 (a) COBPFti^'i-ZMi. BPF 
2 lfc400itAffi:^]^-ha-dt$:*-r-g.. BPF 
2 Hi. &:^Apc^^«^J;i:^jS:gi:L. 
5'l-<^-»*fi!4*^KItt-S7-fyU^ (03 (a) ) , 
{ijS*ApctUiCO^:Sj5K*^^5a$^. AptlJlT^OjS^ 
fiS^S-SSf§-li-.S.7^;l/^' (S3 (b) ) . ^f^JM:^ 
AptOTcOjS^:RfiS:^i-S:^§-a:. Aptm±«0*ft^^5: 
RltS-ti-|)7^;L':f (03 (c) ) T'ftl). dC-ha*» 50 
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'^(7)A:']3fecOBPF2 lS:S3§L/>:{g^Mi4^-Fc*^ii, 
/±J:;/i^ti. B P F 2 1 x^^'^i\.fz'm\i^^- V b A^f> 
ai:>]$fiS. |iI^t5K-hb*»/i,coA:>]3t<7)®iM:})-J± 

h.. ^/■v:^-hc*^^><7)A:^3tOSSii{S;:Ji-(i^-haA> 
"f-t-Th) . ^-bb2:5tlU:;j;K-h9tCfg^L (Bl 

{m2<7)iti!im=?-tth) . f^. m^yem^^nt. 

mm 1530~1550 [nm] cr)(ai?)*iSft-C'* 

I.. 

[0 0 28] Ii!t02 (b) llfeV^T. 3tir-^JL^- 

U-T <y-/7rA)-^2b (r>-mz^^^ixtzitK^-n 

6{i. A:^33^o^ftAp£Ojig^)-£OAS:RStt. StftAp 
WI-OBS;^5r3aji$-ei.3fe7r-^A'T'$>l), Z<n^i>:L 
-Mzm^X. 2 5«0ig^ I N*^4,A 

r^>'^'2 6T-K»t^i^■rS^ I/OCcA^J^ix, iS^O 
UTA»<i>ffi:>3§^l^. t/CJ!fe:SA rl.:^^'t•0^^{i/W 
2 5<7)Si^lN^3tA:>3^i:t. Si^OUT^SSlco 
3tai:>]«^tL. /I/— f.f>'^7r'fA'2 60flllS!& 
m2co*ai:>j5Si^ttS, 

[0029] PD7{±, ^«^?|6*^^>c^iS;iA liyi'l- 

<0^^t-'-?-«0U''>;;UK:*Bi;!t«ffiv a ( a s E^mm 

Efc^irti,) iz^m-i-i, tt:^mmsir8it. pd? 

Tl^tB$n-tVa^ai^«jgEVref tlticL, Va<V 
ref cnt^ "H" Va>Vref (7)t^ "L" i: 

^rS0JfflISEVcont^i!l^3fejS4 ^ziHij-t?, . 

[ 0 0 3 0 ] <j:t, JiiaffisK^3e7 Aiiig^at;)!!! 
f^icov ^xmm-t s . ii®5tiS4 h comm^i^^^m 

^3^^LTEDF5lCA:^$fX'Sfc. EDF5<7)Er 

D F 5 tfi#7e*a:'3 $ni> t . ima^ta^^^t. 

[0031]i;T', EDF5 «0Ji1i?t1tHov ^TI^Bfl 

■ti. m4{iEDF5mm\iim-tmx'h?>. 

[003 2] EDF5tCfci,^T. A:^fiWN"7-P i 
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1 1 

^UK)\^i}^A^iMliiyh^<^j:l (04 (a) ) , tfz 

i<^\^iIb'iz^<Ki:h (04 (b) ) , n-y-PiOcofl 
■^**^S^A:^Si^TV^|,^;#^OS:iK:^)•^ii$:N0 , tils 

mn^:Go tL. tfc^^'p-pn opio) (omn^t/^ 

Gl tt^t. NO >N1 , GO >G1 t^t), ai^l^'N' 
7-Po(i(3{3.'^L<Pont=5:l. ([14 (c) ) . 
[0033] m--i^l,±. At)ye^-^'7-P i TbW^J)!. 10 
V ^{i 0 T-J) S ^t^*- A> :x T -y rm^mM^t Ltit^lz 
lT64-r&. B#^]tO T'P i*^■PiO*^^PiU3liJp^'f(:■t 
4 t . S^Sii-fliNfc J;l^^M1@^lJ^#G{ii^o»ciil6lT•■ 

onJ:0:^#^Post^r4 (04 (d) ) , c:<7)t#. R 

^^^NnxmimmmnGit^ 34 (a) . (b) t 

•S. ±IB<7)f-i?^t7-Pos{±, Jg^PiWlCGO XPilt 
v\ Lt-L. Xi]±f<^~P i *^*0 (iEA:^]^^^) Th 
(ifiJ#GJi#^t;«;#^fi(c:5r^. A:^]31^^^•'7-P \ <n 

m^*j:m\m:^zn t . t- a- v - p os{±^^^ic 

T A 5 ^f ^ I, ims'umzMBmimi^ . 

[00 34] i)e$il^cEr^:ty(i. fi-^lCJ: 01^ 

iAEDF5i)^i^^fi-^tih, ^mL^i^thmmt. 30 

A^l3l£>'N'V-P i*^VJsSv^{5fc'ltJDL. ta^oTASEpK 
COVNV-P atiA^)*'^•'7- P i *^/^$V^{J^:-::*c^ <^ 
^. ^^:)ASE3^(7)A°V-^MJDliA^J3t>'^°'7-P iiOit 
/hiy'<^)V^Mi ( P i *^'^fe.|.fiPitmTi: tch^m) X'^ 

L<^o (04 (c) ) . zcomm^ztsx^xitimm. 

t\^0BX'iiitl->-^V-Po A^" P ontCftTt l> , « o T A 
SE^t/N-V-Pa^^Jl^'-r^ittiO, A:rt7K^N'V 
-P i i:^lZti^X'^. ASEyt^-<U-P a.l,zm-^\^ 

x.mmmiim^hi>\'^mwii-hzbizx'o.^-^ 40 
[0035] lancMO. 05ic*-rj:atwA:>]fi#3e 

>'N-y-P i*^B^SiJtl -CPil*>^)Oi:^'?. B#5ijt2 -e 
P i P iatClfSD^-ft; L t , 

[00 3 6] t-r^:n^-hii-hEDF5LzX:h^ 
ix6ftWN'7-P i*igSW(cPil-C-$)^t^{i (B# 

mti amii) . EDFscDmmmnGi x-h'o.ik 

ledf tf^EDF 5i]^t:,^-f]^flh . Zcr>^-h%\eAi 

\i. r^w-9 2-hi-5tLx%'m^e[zKn^ 50 
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1 2 

fL. 7fe^5S^6(CfcOTfi-^^^I o (A 1 ) A 
1 mV<^^^m ( A S Em.'it ) 1 edf ( a > 

fi-^St«-i o { A 1 > (±, ^tai:^--K-h9*> 

f>3'hg|53tfEaMS§(;:tb:^] tit a S E3M^^ I edf 
(A) (iPDytCfclriT-J-cO^N'V-Pl (lEb/iAS 

<ny\ \tnsm.m<r>wMxi}^i-i.zn-ti^tLh. % 
mmmmmkxmf-^zi)-z.hfixx^hmm± 

Vref li, ASEJtledf ( A) 0^>'V-;<)>Pt (<P 

1 , 04 ( c ) #B§) a)iih<r)ASEm\m.S.m,z^J^ 
iS^^flTfcO, S!-3TV1 <Vref t^rScOf, iJiS 
7tiS4{Zli; "H" cO$lJffll«EVcont*itil:>]$flTfct?. 

[0037] mzmf[ 1 1 T'A:'3^t#7e>'^•'7-P i *<0 

ii^m^Lx^m^ a i i/tilgfiJ#G*{tiJin u . 
w.^n^mm^mhwLXASE%/^^~p a^a^im- 

ZiiUzii'O ASEmm&v 3.<^\^K}V{>±ML. 
Va*<Vref WiK^I.^: (^iOi:^ P aliPt mit 
=5:S) . mEJt!RS8(i$iJffltmEVcont^ "L" t^sE 
§-t!-C. Bfi3KJi4 2:jg|lrL, EUFS^mmtX-)} 
■kW±^^i>. tSfcEDFScORe^^pNfcitXtilB 
fir#GcOJi#*^<?ihL, milW#G{i04 (c) tip-r 

mt\ Tx-nm^^f-^v-p i *^pt m\izm.Lfth 

%<^m^h±Mtmmx%h, 

[ 0 0 3 8 ] i 0 , BflfJ 1 2 T-A:^ifi Wn'v- 
Pi*>'Pl (;iMMl:tTt. EDF5^0tli:ft3t>'^•'7- 
P o£7)piSJ±#(ii«iSfiJ^f Gt t J: OS^§ixSii(c?P 

c^ft-f^<^A:^iic J; 0 E D F 5 i>ziinhmm!,<r>m. 

vm-ifimML. ^m.mmMmifiW}>-LXASE% 

ASE^aimffiVa*<»«ffVref 
lUTt^^St. $lJffll«ffVcont{i "L" (CRIkL, Zfl 

t J; '5ii;e^2§4 EDF 5'\.<r)m^%x-n 
[0039] LcT)^ 0 (c±iam 1 <r>mtmm.t.zi,ix\i. 

1005K7r-f/'N"tiiltl(EDFA) 10$:W-rS3t7 
r ^ fmm^W.I<ZiiX^X . Tt^^HetioTEDFA 
1 Oi?)ai:>37t*»^.ffi-t3t»*A 1 ^^t*£UASE%\ 
edf (A) ■ 5r}S;ft*jSt. <Ii7)Iedf (A) ^PD7t 

ffVaS:«JEitiS^8T^SffiVref iJtRL. Va 

<Vref COhl^SIJffllliEVcont^ "L" tC^ISL, US 
?tii4 A^/^ (7)E D F 5 ^<nmiSi±m^i^st LT E D F 
5 cOtM^Bf iJt#£7)tMjD^ Piih-r S ^ t J: 0 . ^^\,z%-^ 



(8) 

1 3 

7*32 3t:«-j«^?56t, 7* N^^'^jf-K (PD) 7 

mi tmtmmmizii. ^-mmtxhi. 

[004 1] rurV7*3 1{±. 3tr-f Vl'-:{'2-a 
Tt^SIS (WDM) 3-afc. ag^e 
ii (LD) x;Ub-'?A^«7r^VN" (ED 

F) 5-aA^^>^0. tti4^XhTyr3 2l,±. 10 
VU'-^'2-cfcJ:t/2-dt. 5t#fitl(WDM) 3 
- b . m^m. ( LD ) 4 - b i: . x/l^h'-^AffiJo^ 
7T'fVN' (EDF) 5-bA>/i>^^. i^. rUT^rS 

ibipxv7yr3 2 (mmimmM. m i i-fli 

02 (a) t^-rBPF^>''i-;l-$rfflV^|,i:l^{i. 01J 

i)m^mbtxi>^\.\ 20 

[ 0 0 4 2 ] 3tX^J:t^- M {i^T'f V l/-^ 2 - a<5D 

'f V 1^- 2 - d t7 r ^ A'tgg?§ixT V^l. . t /c3Kr 
-fyi— ^2-b <7)%iii:h^=Fii^^^^ 6 co3eA:b^ 
T ^ A'«gS$il. 7ET>f y U-:? 2 - c OieA:*] 
«^ (i3t*>a^S 6 <7)^ 1 comtm'iZ 7 7 A'ffi^? 

[0 04 3] <XtC. ia6<7)3t7 7WA'tM1iJIB(7)Klf^(l 
ov^TSiB^^I.. OTolliHJTii, |glcol|]|fe?gllt|n| 

Pi2*»^>0fc^'5. fltS<Jt2 T'P iA<Pi2t::iiJn^-fbt 

[0044] t-f A^lft^3e I i ( A 1 ) cnnv-ifi^ 

^m\,zp\\x'hhb%\i mmtmmi) . x^m 

±\i ( A 1 ) t±. m^UA -a.i)-^t^c7)mmt{zX t) 

E D F 5 - a ^zmiSL^tit:iWM»m\zm'^<mmm%i,z 

J;0EDF5-atfcV'>TtMiliSiXl). EDF5-a.<r) 
ai:ft3t I edfl{±. 3t:»-jSts6(Cj;0ft-^3M:»-Iedfl 
(A 1 ) tASE^Mt^Iedfl (A) tC^lSSiX. led 
fl(A 1 ) {iEDF5-btA^J$il. Iedfl(A){± 40 
PD7tJ;DASE^ti3mEVa ( = V1 ) ^Z^^^il 
•CaEJt«§ff8^^A:']$^tS. C:cOfcl^Va<Vref t 

tch<r)X\ mmmA-siiimA-h(iZi,i "W 

nn.KVconW^l^^iXXii'O , mm'K^M.A-siiii.lf 
A-h\i^mz^^fiX\^h, tfz'Mt'i^^e\,zi. 

'ow^&^titzimm/Tti^m (a i ) js. m^±UA 

-hi)^hcr)mim\zi. 0 E D F 5 - b ^zBlk^tltzWM 

^^ftit^-:J< mmm^zi^ o e d f 5 - b tcfcv^t mis 
^ti. E D F 5 - ha)\^^it (±>.zm^^fif^mnm. 

^) lo (A 1 ) {i3Bi-jSS3-bfcJ;t^3Kr'f yw- 50 
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1 4 

[00453 mzrnm 1 1 t:'A:>](tWN*7- p i *«o 

(C^-fb-tl> i: . E D F 5 - a(Cfc(t.?.|^2ffttiJ<7)^5i 
1 T ti'lS^y^f *^ttJP t. EDF5-ac7)ai:']A 
SE^J-^V-ifil.'^'rh. ^itEDF5-aiOtfl:<]fi^ 
5fc>'N'7-<7)j^/>^-ft;(-f#-,T E D F 5 - h<7)mmmi, 
mhwth. ;ix(cj; 0 PDYJci^ASEI^aj^Va 
c7)l-'<.^l/i±#L, Va>Vref ttchb. lEit^lS 
8<i:$iJfflllJffVcont& "L" tCKfe^-ttT. il@5t®4 
-afcJ:t/f4-bt-jgBlfL, ED F 5 - aiJ J;t^5 -b 
'v<7)i)ig3eA:^$-i?±$'fr. EDF5-aiicJ:lX5-b 

^/N-v-p i ifiPt mz^^Ltzttcnrnmill 

tnmx'hh. 

[0046] .I^Iti 0 , B^JiJt 2 T'A^Jft^Tt^'V- 
*5P1 (C^^ibLtt. EDF5-ai3j:t^5-btfc(t 

%<r)X-)]l<Z^ D E D F 5 tfc{tl.i^2S&aiiO^±«?*< 
tiJD t . @ mtfi(^%4li$*^^^> t T A S E 3t A-7 - 
A^I^TL, ASE<^ttlWEVa*^a2S«EVref OTIC 
=5:5 SiJfflmEVconUi "L" {zKt&L. ZtViZiay) 

mmMA t^^^ix. E D F s^mmtxMmm 

[0047] ^cr)j: 0 i,zm^2<nmmm><zi,ti\i. 

r^)Tyr3 i t^i^x hrvrs 2S:^r-t-i.5£7 7-f a- 

ItfS^atC V , 6 J: o T T ij 7 y r 3 1 

*>^>ASE5tIedfl (A) SriS^^iSL. ^£7)iedfl 

(A)S:PD7tJ:'3 -?-<35^'^/PtjE t^^^E V a tC^ 
}^L. C£7)^aj«EVa^«Elt!KS8rSi»«EVre 
f titSt. Va<Vref cOi: #$iIfflIlEVcont$r 

"L" CRfit. il|27fc«4-a*>A,C0EDF5-a^ 
<?)ISlS3^ftf&fc J;I^H)e3ti!g4 - b A»A>cOE D F 5 - b 
'\(0i)g3fcfiti^ ?r ^± E D F 5 - a J: t/f 5 - b <7) 

<55ll4S:ffijfct 5 c: k 1fiX'% h . 
[0048] i^^, ±iem2c7)||JfeJF»fc».^T<i. %^ 

m^6^r')ryy'3 icommMzmf. ru7yr3 
nfxh7yr3 2cr)^i]mi>zmi^. ^xh7yT32(0 

ASE^e^'V-tScfV^T. mm^MA-aiiXr/4- 

h^mmt^Xoi,zLxijS:<. tt:yvryy3 1 1 
n^xhTyr3 2c^^ti^'tnzt/t^^mmi'f. rvr 

yr3 1^0ASE^A°V-^cao'l,^?llS^^i4-aS: 
m^L. 7i^Xh7yr3 2<7)ASE^/'<'7~l,zm^\>'^X 
mmMA-hi:^mi-hXd(,zLXh^\'\ 

ioo49]m3comimm 

m 7 1±*^0^(7)^ 3 i0^fe?|?®C7)5t7 7 A-t«jigg«7) 
mSSfll^a t-J> § . ^ C05t7 7 ^ ^ ^ti^g^SfS E r 
3t7 7 /N'Srfflv 2 o«3K7 r 'f ^'iilifgti J: OffiJiK 
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1 5 

7T^^^mm^ (ED FA) 42-ainXl/42~h 
b . M^}M^-^^^4 3 -aitiiVA 3-hb. yth 
^-(yf-V (PD) 7-a}iXV^7-ht. V&lttm 
S-afeit/S-bfc^^L.. PD7- a tmi±itn^ 

t mEitm 8 - b (±® 2 (^^-f- i^m±m i m&i- 

^. i^, PD7-afcJ;t/7-bt«JIJ:be?s8-afe 
J:lA8-bcolitgii, iai<7)«JE-ri.mS«tl3ltT- 10 

h h . tzfi L , mmm.^ a - a kzkmwms^Jr&iw 

[0 0 5 0] ^XmiJyi^-hAl-aii. m^Xlcoit 
^itl i (A 1 ) >{)>A:^§a. EDFA4 2-bT'tM1S 

tz^XtHfS^- h 4 1 - b {i . A 2 <7)iE^ I i 
(A2) *^A^I$i^. EDFA4 2-aT'ii<g$fl!t^ 
;iAlCOfi-^I o (Al) *iai:'3§tLS, i^, Al. 20 
A2<J0ffi{S, fiJx.(fA 1 = 1 540 [nm]. A2 = l 
5 50 [nm] X'$)l> 

[00 5 1] EDFA4 2-a(i, ^T-Y Vl/-:? 2 - 
afcJ:l^2-bt. (WDM) 3-at. ijg 

5Kii (LD) 4-ak. X/l.b''>A»3t7r'r>'N' (E 
DF) 5-a*^(;,^D, ^/cEDFA4 2-b(i. ^7 
■^y^-^2-ci5j;V2-di:. (WDM) 
3 - b i: . W]m±m ( LD ) 4 - b t . x.)U\i^Jxma 
3t7r'f A' (EDF) 5-b*>(^^S. j^. EDFA4 

2 <7)*f figg^io^tta. II 1 mimmt mt 30 

VS)t . tt:mmm4 - a 1 4 - b i:^mmb LT 
[00 52] M1i\i^^-^)&^4 3ii. I N 

b. ^xmijm'i/ob. mi(^^iiit<^^ovTi 

b. lg2c07ldti}^lffi^OUT2t^^rL, I NtcA 
:']§^T,^c3fccOjife^Aralfig:^^«i^I/0*^/i>til:»]L. Jg 
;iAD2OB!c^^i!gi^0UTl*^(i.Jti:^)L, ^itiSi^I/ 
O (C A:/J § iXfc3t<?)jS:g A m20Sij^ ^iS^OUT2*>^>aj 
:^]-t^ tc7)T'$>&„ ^:^[6l3e^^f54 3-a{±. ^^I 
N5:EDFA4 2-acOffi:'3{cS^L. Si^I/OSr^e 40 
Aaj^I*'-b4 1 -btcfg^U, Ad1=AK Aid2=A 
2bLX, ffi^OUTlSrPDT-atcJg^L, SS^O 
U T 2 $r E D F A 4 2 - b (7) A:^tC^^ U>: t OTJb 
^. ^7t55J:^r6l3fe^igfff4 3-b(i. JS^INJtEDF 
A4 2-b^tiJ:']tC«figL, ffii^ I/0^3tAffi:^]^K- 
^41-a^^^g8gL, Ainl=A2, Aiii2=A 1 1 Lt, 
ffi^0UTlSrPD7-at«g?L. S^0UT2i£:E 
DFA4 2-aC0XMzmmLr.zhC0X'^h. MUf^^ 
^i^fs4 3-afcit/4 3-b(i. mHm2 (a) t 
S^-tBPF^va-;l'5:fflV^rfil(S:$fL.l.. 50 
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1 6 

[00 53] 08li?i^:^[fi]3t:«-2g||4 3OBPF^XA 

-/Ki J; i.iijS0T-$) I? . ( a ) immm}&^4 3 

-a^TrsL^ ih) l±M1j<i^^^mE43-h^:^-t. 
Mlf^mm^A 3 - a iCii. mT&'^'m^irA 2b-t 
|.BPF^ri^'i-;l^4 5?rfflV^. T^'^-h SibitX^lir^ 
-h4 1-b, TK-bbtTtr-^Vb— :?2-b. 
Vcbitr^V\y—S'2-d^ ;}^-hdt PD7-a$: 
-tti-E-'ixJi^-r . S tzR-n\^%m^4 3 - b 
Jg3§4''l:^^^^:g5:A 1 1 -fS B P F^ >'':l-;1'4 6 Srffl 
V\ atJtr^ yU'-r5'2-a. -•K-^bfcPD 

7 - b , ^- h c t JtAfcti:^*'- h 4 1 - a , ^- h d 
b±TA^/^y—i'2-c-^^ix^fiii^m-t. i^, BP 
F^i/-^-yL'4 5htt-i^;RAl^KML, JS:RA2& 
S3§■tl>BPF*>''J.-;^S:fflV^T^>^<, BPF=&i^ 
a-;M6tLTjS:RAl$:^iSL. ig*A2^RStr 
SBPFt>''i-;uSrfflViTt^V'>. ttzm9\,z^-fi: 

0 }K:^|6]3e^&^4 3 - a t Lt B P F^ 

4 6 SrfflV\ ;K-hatPD7-a,-tf-hd b±X'&, 
fi^s-VAl-h^itl^'ixmm.LX^^\\ ttzWi 
^±■^^^4 3 - b t LT B PF^i^ jL-ji'A 5 Srffl 
V\ :J^-hbi:3KAtli^J5j^-N4 1-a, ;i<-NcfcP 
D 7 - b ^ -e^l-f^lS^ LT i) ^ 

[ 0 0 5 4 ] m7<^%y r^j^^^mummz 

ov^TSiB^-tl.. t-f3KAm:rt'-K-N4i-atfi-^ 

1 i (A 1 ) t'^Xt>^fiti^^<r)mi:'mtl, I i 
(A 1 ) cr>f^V-P i (A 1 ) «^'|2l4(3^-tPitI.:U:«7) 

(^i.a"05tC^'rPi2) X'hhb^\±. I i 
( A 1 ) (i. )K:^|Sl^2ft^4 3 - b COSS^ I /otcA:'] 

Six, ^TO\]T2i}^Co^^'^Kl.. t^j:hhm8 
( b ) (c^-t B P F^ A-;P4 6 CO.-K- h c \,zX-h § 

^i-s BPF5:^iSLT;K-ha*>(i>aJ:»3§iil.. -J-LT 

CKOI i ( A 1 ) {SEDF5-atfcV^TlilB§il^. 

E D F 5 - a<7)ai:>]5t I edf Ifi. ?JJ:^|fi]3^&S4 3 - 

s^cnm-imzx-h^ixx^m^fi. ^cnm^m/iti 
o (A 1.) \m'^\/o-h-^ty\^-ti-^ixxitx\i!,tir^-v 

4l-h i^^^Umi.m,^z^]!i^ix. tfzkSE%^ 
^l^m (A) \iU=fOViTlt-h\A-)]^iih. ■f^j:h 
%mS, (a) {3^^BPF^i^a-;L'4 5c7)4<-hb(; 
A^J^^l. I o (A 1 ) (iBPFTKItSilT^-ha 
*>^{li:^§it. ledfl (A) {±BPF2:3®itT^-^ 
d^l^4.^fi:']$i^l.. ±tEiOASE3tfiK^Medfl (A) {i 
PD7-atCj;0AS E|^tll«ffi Val{C^§it-cmffi 
ifcS^B-atA:']^^!!., ClcOt^VaKiVreflliLli 
t ^ 0 . lie3KjS4 - a t{± " H " i0$ljfflimi± Vcontl 

Aiai:>j$fiTfcO. ®)^ig4-a{±iBf!fi<;(;:g»$ix 
[0055] »:tA:tiflWNV-p i ( A 1 ) *fpt 

WT (0iJ;t{i'O ) \,z^Vct^ b. E D F 5 - acoigte^iJ 
#*iJtiDL. EDF5-a«0ili:^lASE5tA'y-«{±# 

■fi). ::^^^cJ;OASE^*tt}l;flEValo^'<;^t±# 
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1 8 



JlVcontl i "L" tRte^-ttT. iaS7tS4 - a $-31 

ixl^zj: 0 . A^lft-^^'y-Z/P i ( A 1 ) *WPt 
m±t^itLTi>. EDF5-atCi>ltS3t^f->''(7)^^ 

[00 56] ^XtHiJ^- h 4 1 - b tft-^ I i ( A 

2) A^A:>:$tlJ^cil^(7)t!)fl£i,J^|£t|5)^T'J)i., li 
( A 2 ) SO^N-y-P i ( A 2 ) *^'Pt ljl±0^^fit'*> 
6t^i±. li (A2) (i. ?Ji:^rfi]^jg?§4 3-ai7)S 
^OUT2*^<^EDFA4 2-bfcA^)$il, ti^S^ix 
I,. EDF5-biOffi:t7Kledf2{i, ^j?:^fS]3t^^jS55 4 

3 - a r^-SSft, ^COim-^&^ I o ( A 2 ) JiSS^ 

O UT 1 *^(^!lJ^)SilT P D 7 - a 0 A S E;^ 

Jil«ffva2tc^$^i. mEJt®t&8-btcA;^§ix 

I.. ic7Dt#Va2>Vref2t^'9. JlS^tm-aWi 
"H" C0$IJfflimEVcont2 

4 - b {iffi^W{Cgij$iiT V^l. . 

[0057] mz^Jjim^^-^"?- Pi ( A 2 ) *i Pt 
(«;t.<fO) tlCMtrSt, EDF5-b<7)aj:>]A 
S E N"y-*<±# L . ZiXizX^ AS E mtamU VaZ 
c7)^^;Ut±^L, Va2>Vref2t^r^t, MEttm^ 
8-b{iS(JfflimffVcont2 ^ "L" HRfeS-t^-C. BiB 
^MA - b ^jiBli L. E D F 5 - b(7)mmm^<r)m:ki}< 
ffiL±Sn§. Ciiitcit^, A:i]fiWNV-*<P 1 (A 
2 ) *WPt WitCMtLT . ED F 5 -hiZiiif 

[0058] zcoii 0 iz±mm3(/)mmmmi>zi:tni. 

?JJ*f6]3fc*«ll4 3 - a (C i tl^o E D F 5 - a 

*^^>c;)ASE3^1edfl (A) ^ P D 7 - aizX*) -irCDU 
^Mzmtfzm&V&UZ^^L. ^<0^ai«EVal^« 
EitSSSS-aT'^mffVrefltifcSL, VaKVre 
flOi:l^$(Jffll«EVcontl 5: "L" ti^lsL. SlS3tai 
4-aA^(btOEDF5 - a^cOi)^3^*^^<?±§ -ti:, 
ED F 5 - a<7)ti@flIf#otiJn^Pi±L. 
^■!>^&^4 3 - b {C i 0:^^$ix/>;E D F 5 - b A>^>C7) 
A S E3e I edf2 (A) ^PD7-btIj;0 -e-01/'<;KC 
jKt/c1EVa2lC^L. ^ COt^*mE Va2$rmEitK 
tffS-bT'KSiSEVrefZtJtKL, Va2<Vref2iOi: 
#SlJfflI«EVcont2 Sr "L" Iz^mi. llS3^^4-b 
*><i,<7)EDF5-b>\iDS)@3t«*&^{?i:$-li:. EDF 

5 - b mmn<ommi±t-ti> zuzx'o.m 

[00 59] 

gt: cfc tiff. 3t7 r /'aii|iS^7)ai:>33t*»^>{i-^5ejS;g 



v^Mzm-^^^xmi^^o-y^mti^m-th ; t ici o . 
[01] *^B^(7)sg 1 (r,mmm.<my r a m^m. 

[02 ] *lfeBH05t7 T -f ^^tM^igatcfcttSTt^jftlS 

^ 7t(i?;;:^[6]5t*lSS5i: tTfflv^f>ii|, B P i/'^- 
[113] m2<r>^PF^=J:..~)Va)y ^)V9W(mx'h 

[[15] *^Bfl^^3ii7r'f^N'ti1igatfcttSA:^(t# 

[[16] *i6Bjt7)m 2 (Dmmm<my r ^ ^ <^mmmm 

mi] *m(^m3 (rimmmffy^y r ^ m^m. 
20 (nmm^^m-Qhh. 

ms ] ^fmer)m3cr,mmm<^y r ^ ^^m^m. 
{zmhwjj^m'^^'Q p F ti^'a-/Hc i 

mx-hh. 

m9\:^^mm3cr)mmMm.yr>{j^wmw. 
^zamrnn^mm^h PF^i^j^-Mz^mcr) 

mmxh^. 

[d 1 0 ] wik(r)^y r ^ j-<mm^t<^-mt:^mn 
mimx'h^. 

30 1 3feA:>]^--h 

2 3tT>fyu-^ 

3 3t^aS(WDM) 

4 SjgjtiKLD) 

5 x;Ut'':7 A^jD7t7 r A ( E D F ) 

6 Tt^^SS 

7 yitVy^ii~Y (PD) 

8 mEitl5?l 

9 ^t£i:'i^-h 

10.42 ^yr^mmiiEDFA) 
40 2 1 >'>?yK>"?X7^/l/^' (BPF) 

2 5 ±^-^:>.\y-i' 

26 ^U—r-r >^7T-<A 

3 1 y^jTyr 

3 2 ^xh-ryr 

4 1 3^Aai:b*r-h 

4 3 ?l^ri^*:M-&25 

4 5. 46 BPF^va-;l' 



(11) 



10-51395 



[01] 



1 JSiAA*- h 



2-e 



U(il)! 



5 EDF 



71 



I 1J> 1 —4 



I(>(A1) 

— ledf (A) 



W]-7 
Va 



[02] 



(a)BPFt5?a.-;U 



21 BPF 




IN 



OUT 



C — c 




25 



[S3] [05] 




(12) 



10-51395 




[06] 



31 ruTvr 



1 itAjtjif- t 
2-a 




"f^a 



[itr-rvu-js- 

7 — ^ I letffKA) 



VoDDt Vxef 



-Va 



(13) 



it#M¥10-5 139 5 



CI2I7] 



Z-a ! 




0UT2 5^^..:...-. 




IWDM 



2-h- 
^"■■•«-aroFA^ 

JWDM 



3 b |~ 



[/O i 



LD 



41-a 



P 
Vref 



2-d 

JtT-f V I/-* 



Vccnt2 



[08] 



(a) 



(b) 



2-b 



2-d 



7-b 



/ 



43-a 



d i 



7-a 



1 [WD 



45 BPF<^i?i-^U 



2-a 



c \ ! ■ -.. 



2-c 



-4a-b 



4, n 46BPFtv'a-Jl/ 



(a) 



(W 



2-b 



2-d 



41-a 



7-a 
IFD 



43-a 



4Vb 



46 BPF t-:?a-;l^ 



2-a 



_ 1 2-c 



J-b— (to] 



43-b 

"46 BPF*yji-;V 



$ 3 a)g^i}gffiii4b'>:t« jti^ififigoM;^ 





(14) 



!f$ll¥10-5 139 5 



(SDInt.Cl.s 



F I 



H 0 4 B 10/17 
10/16 
10/02 
10/18 

H 0 4 J 14/00 
14/02 

(72)%HM ^ff ^ 

mSCl5?iK^yP^lTS7#12-^ 



